I
nfection by enterohemorrhagic Escherichia coli (EHEC) that produces Shiga toxin or verotoxin can cause severe watery or bloody diarrhea and can be fatal for children and the elderly (12, 17) . Although E. coli O157:H7 is the main EHEC serotype (10, 14) , non-O157 EHEC strains such as O26, O111, or O103 have been recently reported (4, 7, 8) . In addition, genome sequence analysis revealed that the O104:H4 outbreak in Germany was caused by an EHEC strain that had acquired virulence genes from another diarrheagenic E. coli strain (5, 13) . EHEC infection in Korea was first documented in 1998 (11) , and there were two outbreaks in 2003 and 2004 (6) . Since then, several dozens of cases have been reported yearly. To trace back the possible occurrence of EHEC infection in Korea and to gain insights into EHEC pathogenic potential and genome organization, we determined the genome sequence of the verotoxin-producing strain NCCP15647, which had been isolated in 2003 from a Korean male patient who suffered from hemolytic-uremic syndrome.
The draft genome sequence of NCCP15647 was obtained by a whole-genome shotgun strategy. Over 300-fold Illumina GA IIx paired-end reads produced from a 550-bp library were de novo assembled using the CLC Genomics Workbench (CLC bio, Inc.). Automatic scaffolding and gap closing using the 231 contigs and the same paired-end data set were performed by SSPACE (3) and IMAGE (16) Contig sequences obtained from automatic gap closing were used for genome annotation using the RAST server (1). A total of 68% of 5,055 coding sequences were assigned into 603 subsystem categories. A multilocus-based phylogenetic tree obtained using 14 genes of completely sequenced E. coli genomes revealed that NCCP15647 belongs to the B1 phylogroup, the enterotoxigenic strain E24377 (O139:H28) being the closest one. When average nucleotide identity was used (15) , however, the commensal strain IAI1 (O8) was closer to NCCP15647 (99.22% versus 98.97% by MUMmer). Sequence analysis using the wzx, wzy, and fliC genes (2) indicated that fliC is the most discriminating gene.
The genome contains two genes for verotoxins I and II. Contrary to the common integration of the locus of enterocyte effacement (LEE) pathogenicity island harboring a type III secretion system (TTSS) and eae genes at the selC site in other typical EHEC strains, such as O157:H7, the TTSS from NCCP15647 was found at another site without eae and was not associated with prophages. We could also identify several prophage-related gene clusters and at least three putative plasmid contigs harboring genes for replication, one of them also having a colicin gene. Genome sequence analysis can rapidly reveal the genetic makeup of the causative agents of a serious infection, which can help source tracking of infection and proper treatment.
Nucleotide sequence accession number. The draft sequence determined in this study has been deposited in GenBank under the accession no. AJMB00000000. The sequence and annotation are also available from the Genome Encyclopedia of Microbes (GEM) site at http://www.gem.re.kr/ (9).
